External calcium, intrasynaptosomal free calcium and neurotransmitter release.
In a physiological medium the resting membrane potential of synaptosomes from guinea-pig cerebral cortex, estimated from rhodamine 6G fluorescence measurements, was nearly -50mV. This agreed with calculations using the Goldman-Hodgkin-Katz equation. With external [Ca2+] less than or equal to 3 mM veratridine depolarisation (to -30 mV) was accompanied by increases in intrasynaptosomal free calcium concentrations (monitored by entrapped quin2) and parallel increases in total acetylcholine release. With external [Ca2+] greater than 3 mM both intrasynaptosomal free calcium concentrations and transmitter release were paradoxically reduced, providing further evidence for a close correlation between the two events. To support an explanation of these findings based on divalent cation screening of membrane surface charge (increasing the voltage gradient within the membrane and closing voltage-inactivated channels) surface potential measurements were made on synaptic lipid liposomes by using a fluorescent surface-bound pH indicator. These experiments provided evidence for the presence of screenable surface charge on synaptosomes, and it was further shown in depolarised synaptosomes themselves that total external [Ca2+ + Mg2+], and not [Ca2+] alone, set the observed peak in intrasynaptosomal free calcium.